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CFO 14094 US 



MOTOR APPARATUS 



BACKGROUND OF THE INVENTION 
Field of the Invention 

This invention relates to a motor apparatus for 
reducing the vibration of a motor, and particularly to 
a motor apparatus suitable for an image reading 
apparatus or the like. 
Related Background Art 
^Irr^aff 

/ 

machine or the like, a stepping motor has heretofg^re 
been used because highly accurate positioning <p± a 
movable member is required. To drive the m^<4ble 
member of the image reading apparatus at high speed 
with low vibratiori by the stepping mo^&r, th^ through- 
up/ and' through -dowp/ of the motor aire requisite. 

Also, to read color inf orrpation, reading at a 
constant speed free of vibration is necessary and 
therefore, it is popular in the design of the apparatus 
to provide an approach run distance required untiJL^the 
vibration created after" through-up becomes null . 

Also, regarding the vibratrion in the constant 
speed portion of the motor rotation, the motor becomes 
a vibration source due to a torque ripple conforming to 



a step* angle and the thin lines of an image become 

f 

J a ^gY* Against this problem, it is possible to use a 
j)^gi^e:t^damper which.-40es-n 
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an Inertia "bo -the motor shaft durdlng a constant speed 
for the reason set f gj*tf" later to thereby smooth the 
rotation between step angles, and it is possible to 
■^^^uee^the^^vi'brairl^oB;'* 

It is also possible to fractionate the step angle 
of the motor to thereby reduce the torque ripple and 
reduce the vibration. 
\ v w^owever^ih^ 

/io apparatus per unit time has become higher in speed/year 
by year and therefore, it has become impossible/to 
secure a sufficient approach run distance.y/Also, when 
the inertia working during acceleration >>£s attached to 




the motor shaft, the through-up time/increases and a 



15 higher speed has become impossitjlfe and a very great 

inertia could not be given, /therefore, the vibration 
components of the distal^end of a read image have 
become many and the ,daid distal end has become jaggy, 

/ 

and this has caused a great reduction in the dignity of 




20 image. 

The reason set forth above has become a factor for 

/ 

greatly/reducing the dignity of image by being jaggy or 
a factor for hindering the downsizing of the apparatus 
b^/the increase in the approach run distance resulting 

25 ^rom^a— hdighe-r i reading— speed*- 



SUMMARY OF THE INVENTION 



above-noted situation and an object^jther^Tof is to 
provide a motor ^apparatus reduced in vibration caused 

d^€^n^ 

Another object of the present invention is to 
mount two damper means on a motor drive shaft to 
thereby reduce vibration caused during the driving of 
the motor . 

Still another object of the present invention is 
to use a magnet damper as a first damper means and use 
a rubber damper as a second damper means. 

^Y'et^sti*^ 

to use a magnet damper and a rub^x--*d^ffiper to shorten 
the reading tirne^ reading time to thereby 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram of the image processing 
circuit of a digital full color copying machine 
according to the present invention » 

Fig. 2 shows the construction of an image reading 
apparatus including the image processing circuit of 
Fig. 1. 

provided with only a magnet damper . 

Fig. 4jgjMwS~ ,w ^e relation between the state of the 



• # 
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<apj^ai?1S1J^ speecT of a ~ Tniot 

Fig. 5 is a simple equivalent view of 'tp^ motor 
using only the magnet damper shown in F±g^ 3. 

Fig. 6 is a simple view of a moydng mechanism 
according to an embodiment of th^/present invention 
using two damper means, i.e., /a magnet damper and a 



rubber damper . / 

/"" 

Fig. 7 is a simp^fe equivalent view of a motor 

using only a rubb^a^ damper. 

/ 

10 Fig. 8 shpt&s the relation between the state of the 

/' 

/ 

vibration op f the first mirror of the image reading 

/ 

apparatus^ and the speed of the motor shown in Fig. 7. 
JFlg. 9 shows the construction of the moving 

/ 

mechanism of the image reading apparatus shown in Fig. 

1 5 

Fig. 10 is a view of the rubber damper shown in 
Fig. 7. 

Fig. 11 is a view of the magnet damper shown in 
Fig. 3. 

20 -Fig - 12 ~is ™a SOiif^^ '^li^W^^z&r^^®^ 

using the magnet damper and the rubber damper shown in 

^.',:^-i"g^-' , '"-6 •• 



DESCRIPTION OF THE PREFERRED EMBODIMENTS 
25 ^Fdrg^r ^ processijsig* 

circuit of the digital full color copy irig machine of 
th©-»*p3=©e©^ 



- 5 - 



\ 



^e^ignate^^ 

The reference numeral 101 denotes a three-line CCD 
for color-resolving the reflected light from an 
5 original and converting it into an electrical signal . 

The reference numeral 102 designates an A/D converting 
portion for converting an analog signal RGB from the 
CCD 101 into a digital signal. 

A shading correction portion 103 corrects the 
10 sensitivity of each pixel of the CCD 101 and corrects 
the inclination of the quantity of light of a light 
source. In Fig. 1 , R (red), G (green) and B (blue) 
signals are 8-bit digital image signals outputted from 
the A/D converting portion 102. 



15 



20 




, G (green) 
stances . 
signals having 
This time 
connecting 



An input masking portion 105 effects a calculation 
for correcting the RGB spectral characteristic of the 
CCD 101 to a standard RGB space. 
25 A LOG converting portion 106 is a look-up table 

comprised of a RAM, by which R (red), G (green) and B 
(blue) luminance signals are converted into C (cyan), M 



# # 
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(magenta) and Y (yellow) density signals, respectively. 

A masking/UCR portion 107 effects a calculation 
for removing the color turbidity of toners used for 
print recording from the inputted C (cyan), M (magenta) 
and Y (yellow) density signals and produces a Bk 
(black) signal* 

for correcting a density value (F value) for each co^or 
in accordance with the designation of the density <^t 
which printing is to be effected. / 

/ 

The reference numeral 108 designates a tcistate 

/ 

buffer which is controlled by an ADD-IN signal . The 
reference numeral 110 denotes an image prrocessing 
substrate provided with a tristate fcn^fer 111 and an 
image processing portion 112. Thpr image processing 
portion 112 is a portion for effecting such processing 

■ / 

as extracting the outline portion of an image. The 
reversed signal of the ADp-IN signal is inputted to the 
tristate buffer 111. Therefore, the tristate buffer 
111 and the tristate^ buf f er 108 are in a converse 

/ 

relation so that JL£ one of them becomes high impedance, 



the other may^ecome low impedance. Accordingly , when 

the ADD-IN signal is "1", the tristate buffer 108 

/ 

becomes I^igh impedance and an image signal flows 

through the masking/UCR portion 107, the image 

/ 

processing portion 112, the tristate buffer 111 and the 

/ 
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A^(\Vr-' buf^ 1, m becomes high impedance and an image signal 



flows through the mask±rig/U6R portion 107, the tristate 
buffer 108 .and the F value correction portion 109 in 

Fig. 2 is a block diagram schematically showing 
the construction of a color image reading apparatus 
according to the present embodiment. 

J / 10 supporting glass 202 for supporting an original 



thereon on the upper portion thereof, and an cpriginal 



supporting table cover 203 for keeping the/supported 



original 201, and below these, there is/provided an 

optical system comprised of an original illuminating 

/ 

15 lamp 209, a first mirror stand 2p4, a second mirror 

/ 

stand 205, an imaging lens 206^ a color CCD (fixed 

/ 

image element) line sensor /(corresponding to 101 in 
Fig. 1, and hereinafter /ref erred to as the line sensor) 

/' 

207 having a filter (not shown) for resolving three 

/ 

20 colors, i.e», R ( red ) , G (green) and B (blue), and an 

/ 

image processing circuit 208. 

/ 

A mirror'" 210 is fixed to the first mirror stand 

/ 
/ 

204, and mirrors 211 and 212 are fixed to the second 

/ 

mirror p'iand 205. A CPU 213 is connected to the image 

/ 

25 processing circuit 208, the operation of which is 

controlled by the CPU 213. Also, design is made such 

/ 
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ap^^tie^-^ 

circuit, not shown, and the first and ~s econd mirror 
stands 204 and ,„205 have their operations controlled by 

Also, the first mirror stand 204 and the original 
illuminating lamp 209 scan the original 201 placed on 
the original supporting glass 202 at a speed double 
that of the second mirror stand 205. 

^he^t^irgi^ial— ^ 



glass 202 is illuminated by the original illuminatirj^ 
lamp 209. The reflected light from the origina^is 



directed by the mirrors 210, 211 and 212,^au^d is imaged 
on the line sensor 207 through the imaging lens 206. 



The reflected light is resolved inlpd* R component, G 

component and B component as cplor image information by 

y 

the color resolving filtej>"6f the line sensor 207, and 
thereafter is sent to/£he image processing circuit 208. 
By the electrical-scanning (main scanning) by the line 
sensor 207 aptfi the mechanical scanning ( sub- scanning ) 
by the original illuminating lamp 209 and the mirrors 
210^t6 212 being repeated, the image information of the 
v^tolre ; ^ea= of -the '-'ordrginal^S'^rea^^ 

In the image processing circuit 208, the inputted 
image information is subjected to predetermined image 
processing, and is outputted as an image signal to a 
printer or the like connected to the outside. 
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j 

This construction is an already known construction used 

/ 

in a popular flat bed type image reading apparatus^ In 



• t J order to scan the original, the original illuminating 

/ 

5 lamp 209 which is an illuminating source and ;fche first 

/ 

mirror 210 are moved at a predetermined spe^d as 
indicated, for example, by the direction j$f arrow, and 

the second and third mirrors 211 and 21,2 are moved at a 

./' 

/ 

half speed of the predetermined speed/. 

10 For this purpose, rotation is /transmitted from a 

/ 

motor 40 to a rotary shaft 44 through a belt 42, and 

/ 

the rotation of the rotary shaft 44 is further 

/ 

transmitted to a belt 48 passed over a pulley 46, and 

/ 

the original illuminating lamp 209 which is the 

/ ■ 

15 illuminating source and j^he first mirror 210 are 

/ 

carried on the first m|rror stand 204 attached to the 
belt 48, and the second and third mirrors 211 and 212 
are carried on the second mirror stand 205. 

Assuming noy ;/ that the original image is read when 
20 the first mirrcfr stand 204 and the second mirror stand 

205 are move# in the direction indicated by arrow, to 

// 

obtain an |inage of high dignity which is little jaggy, 

/ 

it is desirable that the vibration of the first mirror 
stand §nd the second mirror stand is little to the 
25 utmost. 



/ So, in the present invention, a magnet damper has 

V 

en— ehesen-^ 
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•wfe A clT c a n 1 l561tt 8\ Ji]tvcett 'QBrtti S" wu L ur sha f lr y ---^mdr-^fehl^- 

magnet damper has been examined. In the' donstruction 
of a moving mechanism having thi§ magnet damper mounted 
thereon, vibration has occurred when the first mirror 

Fig. 3 shows a simple view of a moving mechanism 
having only a magnet damper attached thereto. Here, 
for the simplification of description, only the first 
mirror stand is driven, but the same thing can also be 
said even if the second mirror stand is attached* 

In Fig. 3, the reference numeral 301 designates a 
stepping motor (corresponding to the motor indicated by 
the reference numeral 40 in Fig. 9) as an example of 
the drive source of the moving mechanism. The 
reference numerals 302 and 303 (the reference numerals 
46 and 46 in Fig. 9) denote wire pulleys, and the 
reference numeral 307 designates a minimum necessary 
force F for moving a first mirror stand 306, The 
weight of the first mirror stand 306 (the reference 
numeral 204 in Fig. 9) is W. The reference numeral 309 
denotes a rail for the first mirror stand to be 
parallel-moved. The first mirror stand is moved with a 
coefficient of friction \x with respect to the rail. 

Here, F = Fa + pW (p: the coefficient of 
friction). 

e ma§^et^4i;a^^ 
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1- 



<<SH9 nnee t e d*~ ^ 

such a construction which does not react to the 
accelerating operation such as the acceleration/or 

/ 

deceleration of "the motor shaft, but has an inertia 

when the motor shaft is at a constant speepi. 

/ 

Fig, 11 shows the configuration of tfhe magnet 
damper. The reference numeral 1101 designates the 
inertia member of the magnet. The reference numeral 
1103 denotes a hub made of iron. yhe reference numeral 
10 1102 designates a rulon made of ^ material of a low 
coefficient of friction such as/ Teflon. During the 
acceleration of the motor, th^e hub 1103 and the inertia 
member 1101 of the magnet sitidingly move because the 
rulon 1102 is mounted on ^he motor shaft and therefore, 
15 the inertia of the magnet damper applied to the motor 

shaft is weak. On th^ other hand, when the motor shaft 
is rotated at a constant speed, the hub 1103 and the 
inertia member 1101 of the magnet are rotated therewith 

/ 

and therefore, the inertia of the magnet damper applied 
20 to the motor ^haft: is applied. 

Fig. 5 /shows a simple equivalent view of a motor 
using onl^ a magnet damper. In Fig. 5, the reference 
numerals/ 501 and 502 designate springs, and the 
reference numeral 503 (corresponding to the reference 
25 nume/al 301 in Fig. 3) denotes a motor which provides a 
vibration source together with the springs 501 and 502. 
^h^^in£ere^ 
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in Fig. 11) of -the magnet: and the motor 503 which is 
vibration source are connected together. Since it/is 
connected by the magnet, the inertia member 505 j^oes 



5 not react during acceleration, and design is irjade such 
that when the motor is at a constant speed, inertia 
member 505 is applied to the motor 503 whicih is a 
vibration source* 

It is Fig. 4 that shows the relation between the 
10 state of the vibration of the first/ mirror stand 306 
when the motor is through-up and /the speed of the 

/ 

motor. In Fig. 4, the reference numeral 401 designates 
a waveform showing the state /of the attenuation of 
vibration caused during th^r through-up of the motor, 

/ 

15 and the axis of Y-direct^/on indicates acceleration G, 

and X-direction indicat4s time t. The reference 

/ 

numeral 402 denotes through-up waveform of the 

motor, and Y-direc^lon represents speed and X-direction 
represents time j/. In the waveform 402, the reference 
20 numeral 404 designates an acceleration area, the 

reference numeral 405 denotes an approach run area for 
eliminating^ the vibration produced during the through- 
up, and y{\& reference numeral 406 designates an image 
reading area for reading an image when the vibration 

/ 

25 during the through-up becomes null. in a moving 

/ . ■ 

mechanism having only a magnet damper mounted thereon, 
ful.time 1 1 was necessary f rom af ter the s tart ing r q£ ; ^ 
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motor— u^ 

attenuated and image reading became possible:" 

Here, the present invention ha^ izhought out to 
mount one more damper on th^-'lfibtor shaft having a 
magnet damper mounted thereon, and has chosen as said 
one more damper a rubber damper from among a plurality 
g€::Ui^(5.B of dampers mount ab le on the mo tor ska f t *■ 

Fig. 6 shows a simple view of a moving mechanism 
having the two dampers of the present invention, i.e., 
the magnet damper and the rubber damper, mounted 
thereon. Here, to simplify the description, only a 
first mirror stand is driven, but the same thing can be 
said even if a second mirror is mounted. 

In Fig. 6, the reference numeral 601 denotes a 
stepping motor as an example of the drive source of the 
moving mechanism. The reference numerals 602 and 603 
designate wire pulleys, and the reference numeral 607 
denotes a minimum necessary force for moving a first 
mirror stand 606. The reference numeral 605 designates 
an extraneous force Fa. The weight of the first mirror 
stand 606 is W. The reference numeral 609 denotes a 
rail for the first mirror stand to parallel-move 
thereon. That is, what are designated by the reference 
numerals 601 to 609 in Fig. 6 correspond to what are 
designated by the reference numerals 301 to 309 in Fig. 
3. The first mirror stand is moved with a coefficient 
]i of friction with respect to the rail. 
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Here, F = Fa + pW. (\xz a coefficient of friction) 

610 designates av 

magnet damper designed to have inertia connected to /he 
motor shaft by a magnet, and it is of such a 
construction that does not react during the 
accelerating operation of the motor such as 
acceleration and deceleration, but has inerti/a when the 
motor shaft is at a constant speed- The reference 
numeral 611 denotes a rubber damper mounted on the 
motor shaft to reduce the vibration capped during the 
through-up. 

The reason why the rubber damper has been chosen 

as one more damper will now be described in detail. 

Fig. 7 shows a simple equivalent view of a motor 

using only a rubber damper . /in Fig. 7, the reference 

numerals 701 and 702 designate springs, and the 

reference numeral 703 ( corresponding to the reference 

numeral 301 in Fig. 3 ) /denotes a motor which provides a 

vibration source together with the springs 701 and 702. 

The reference num^al 704 designates a spring, the 

reference numeral 705 denotes a dash pot, and the 

reference numeral 706 designates inertia which is the 

equivalent ^constituent of a rubber damper 707. 

Fi^/ 7 10 shows the configuration of the rubber 

damper/ The reference numeral 1001 denotes inertia 

mader of iron or the like. The reference numeral 1003 
d^^tpm^^ 



and by the quality thereof, the characteristics of the 

^y 

spring 704 and the dash pot 705 are ^©hanged. 

y^ 

Consequently, it becomes possible to load a spring -mass 
system by the rubber darrigfer in conformity with the 

natural frequency a load produced during the 

y* 

y^ 

through-up apsrd suppress vibration by the utilization of 

^y' 

resonapde (hereinafter referred to as the dynamic 

,y^ 

y 

The central frequency of this dynamic vibration 
absorption is indicated as follows: 

f - (1/2 n) x {980 x (K/J)}" 2 , 
where f : dynamic vibration absorption frequency, k: 
spring constant (g»cm/rad), J: moment of inertia 
(g-cm). 

<Gensne qtmfrtl 

is reduced by varying the rubber material 1002 
regarding the spring constant and the inert><Sf 1001 and 

using them in accordance with the natural vibration 

y 

frequency of the load during theythrough-up of an image 

y^ 

reading system. 

It is Fig. 8 that/^hows the relation between the 
state of the vibration of the first mirror stand 606 

.y 
y" 

when the motor/is through-up by the construction of the 

y 
x 

moving mephanism using this rubber damper and the speed 

.y 

of th^' motor. In Fig. 8, the reference numeral 801 

y 

^ai©w®--the-sta^e ^f— the^^ 



of Y-direction indicates acceleration G, and the axis 
of X-direction indicates time t* 

The reference numeral 802 designates the through- 

/ 

up waveform of the motor, and Y-direction represents 



speed and X-direction represents time t. 



[n tne 



/ 



waveform 802, the reference numeral 805 denotes an 

acceleration area, the reference numeral j designates 

/ 

/ 

an approach run area for eliminating the vibration 

/ 

caused during the through-up, and t^he reference numeral 

/ 

807 denotes an image reading are/ for reading an image 

/ 

when the vibration during the /through-up becomes null. 

/ 

Here, the time t2 (803/) from the starting of the 

/ 

motor until the vibration^ during the through-up is 



attenuated and image reading becomes possible can be 

/ 

made shorter by At ( 904 ) than the time tl of the 

af oredescrifoed moving mechanism using only the magnet 

damper . / 

/ 

/ 

As described above, it is possible to reliably and 

/ 

efficiently reduce the natural vibration of the load 

/ 

system caused during the through-up of the motor by 
adding a Rubber damper to the image reading drive 
system.^ Thereby, the approach run time for absorbing 

the vibration caused during the through-up can be 

/ 

reduded and therefore, the image reading time can be 
shortened and this contributes to the higher speed of 
t4e^appafcitiis . ' ; The approach' run distance is also* 



# • 
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Thus, the present: Invention has paid attention to 

the fact that if as in the construction sho,wh in Fig. 

/ 

6, two damper means are mounted on the^iriotor drive 



shaft, the vibration caused during yfche driving of the 

y 

motor can be reduced, and has particularly derived the 

/ 

possibility of reducing thp^vibration caused during 
acceleration and during/a constant speed by using a 
magnet damper as tl^e first damper means and using a 



rubber damper ps the second damper means, and utilizes 
this in the-*" driving motor for the moving mechanism of 
an imape reading apparatus to thereby shorten the 
reading time of the image reading apparatus and 
Jfi^igtoen-^h^^ 

Fig. 12 shows a simple equivalent view of a motor 
using two dampers, i.e., a magnet damper and a rubber 
damper . 

designate springs, and the reference numeral 703 
(corresponding to the reference numeral 301 in Fig. 3) 
denotes a motor, which provides a vifBration source 
together with the springs 70^and 702. The reference 
numeral 704 designates a spring, the reference numeral 
705 denotes a dash pot, and the reference numeral 706 

,..-^ v "" 

designates" inertia which is the equivalent constituent 
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is designated by the reference numeral 1101 in Fia/11) 

by a magnet and a motor 503 which is a vibration source 
are connected together. Design is made such that the 
inertia member 505 does not react duringf acceleration 
because it is connected by the magpet, and when the 
motor is at a constant speed, the inertia member 505 is 
applied to the motor 503 v^hlch is a vibration source. 

As described aboye, according to the present 
invention, during, the through-up of the motor, it is 
possible to reliably and efficiently reduce the natural 
vibration of the load system by the rubber damper, and 
during the constant speed of the motor, it is possible 
to srifooth the rotation between step angles by the 

// 

magnet damper, and it is possible to reduce the 

^vij3xati,on^--« 



] 

i 



